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SUSTAINABILITY and TIME

The main novelty of technology
is the acceleration and velocity of time.

Time in technology is different
from cosmic time and human time.

It's as if there were two phases

between technology and life,

because the time and rhythm

of human beings and of nature are different,

and the acceleration provoked by technology
breaks this rhythm.

TWO VELOCITIES of TECHNOLOGY and NATURE
A.Pérez-Esquivel, R M. Pulsell, F. Rossi. The two velogities of
ay . Int. J. of ic 872007.
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\/ Ecological Footprint of the World's Countries- Living Planet Report 2006.
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LIVING PLANET REPORT 2012

BIOCAPACITY: 12 billion Gha
1.8 Gha per capita (3.2Ghain 1961)

FOOTPRINT: 18.2 billion Gha
2.7 Gha per capita
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LIving rianet 2012, 2007, 1986,
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Report 2012 2009
Biodiversity, biocapacity and better choices QSﬂ
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HISTORICAL TIME - BIOLOGICAL TIME

Universitd degli Seudi di Siena

Dominant economic theory,

based as it is on mechanistic principles,
remains ignorant of the law of entropy
and the role of the time variable.

Not only is economics ignorant of these
concepts, but it introduces another concept
which can be summed up as «time is money».
Progress is measured by speed of production.

It has even been suggested that
the faster we use up nature's resources,
the greater the advance of progress.

This technological-economic concept
of time is exactly the opposite
to «entropic time».

\/ Tiezzi, E., 2003. The End of Time. WiTpress. Southampton.
(translated from: Tiezzi, E., 1984. Tempi Storici. Tempi Biologici).
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SUSTAINABILITY LAWS

Renewable resources should be consumed at a
rate that enables nature to regenerate them
(Principle of Sustainable Yield)

Production of goods should not produce wastes
that cannot be absorbed by the system in a
reasonably brief time but accumulate
(Principle of Absorbing Capacity)

Daly, H.E, Steady State Economics: The Economics of Biophysical
Equilibrium and Moral Growth. W.H. Freeman: San Francisco, CA,
1977.

\/ Daly, H.E., Toward some operational principles of sustainable
development. Ecological Economics, 2, pp. 1-6, 1990.
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ENTROPY and the SECOND LAW

*

HEAT WORK

= S —>

FRICTION - HEAT

‘ It is impossible to transform an amount of heat completely into work.

‘ No heat engine can be 100% thermodynamically efficient.

‘ Once released heat cannot be used any more unless a colder sink becomes available

|
|
‘ To make a machine work, heat is always released to a cold sink. ‘
\
|

‘ Every energy transformation into work determines a loss of energy quality (work capacity)
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ENTROPY and THERMODYNAMIC EQUILIBRIUM

1865 - ENTROPY = energy flows dissipated, lost, no longer available
(evtpom = change, evolution, confusion, disorder)
>

=) —_
1 ENTROPY -

‘ Every energy transformation determines an increase of entropy. ‘ Y

Entropy measures the spontaneous tendency of energy to be progressively
stored at lower temperature.

‘ Isolated systems tends to thermodynamic equilibrium (maximum entropy).

O

Entropy of the Universe tends to increase towards a maximum (equilibrium).

Fax. +39 (0)577 232004 - pulselli@unisi.it
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DISSIPATIVE STRUCTURES — FAR FROM EQUILIBRIUM SYSTEMS

INTERMEDIATE
> SYSTEM >

SUBSYSTEM 1: dSss +dSint 20 1)a SOURCE of LOW ENTROPY is as necessary as
ds the SINK into which high entropy must be
SS discharged;
dSss >0
SUBSYSTEM 2: 2)a CONTINUOUS FLOW through the system
: enables any intermediate system to survive,
dsint -dsint s dSss develope nd increase in complexity.

“The flow of energy from the source to the sink will always involve an increase in entropy
whereas the entropy of the intermediate system can decrease if there is an energy flow”
‘ HAROLD MOROWITZ 1979.

' Morowitz, H., 1979. Energy flow in biology. Ox Bow Press, Woodbridge, Connecticut.
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a SOURCE of LOW ENTROPY is as necessary as the SINK into
which high entropy must be discharged;

a CONTINUOUS FLOW through the system enables any
intermediate system to survive, develop and increase in
complexity.

\/ Morowitz, H., 1979. Energy flow in biology.
OxBow Press, Woodbridge, Connecticut.

STRUCTURES are ic systems,

open to energy and matter, that selforganize towards
higher complexity and organization of matter, creating
order out of chaos.
|
Prigogine |. From being to becoming. Time and complexity
PEHFAINE SURLEIURE N in the Physical Sciences. Freeman. San Francisco 1980.
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DISSIPATIVE STRUCTURES and THE CITY

ization emerges on a scale
that is many times bigger than microscopic interactions
between elements.

\/ . Nicols. Physics of Far-From-Equilbrium Systems and Self-
organization. (EQ.) P. Davies. The New Physics. Cambridge

SELF-ORGANIZATION
University Press, NewYork 1989

The most simple example of dissipative structures
that we can evoke by analogy is the city.

Acity is different from the countryside that surrounds it;
the roots of its individuation lie in the relations
it ins with the adjacent ysi
ifthe yside was elimi the city would

N Prigogine & 1. Stengers. La Nouvelle Alliance.
Métamorphose de la Science. Gallimard, Paris 1979.

RICCARDO M. PULSELLI-Tel +39 (0)577 232044 - Fax. +39 (0)577 232004 - pulselli@unisi.it

Ambrogio Lo ~ Effetti del Buon Governo 1340

ecodynamics
Ma group Universt

N
TSN,

\/ BFF, City Limits: a resource flow and ecological footprint analysis
of Greater London. Best Foot Forward Ltd, London 2002
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56% of the total emergy is within
alimited area (22% of the Region).
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The Moving City

How to Explore Urban Kinetics

MOBILE TOSCANA

Jochem Hendricks ~ Newspaper 1994
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Daily activity over twelve months
12 months _ outcomes

Hourly sctivity in the time siot from 7 to 10 am
o a typical workday in winter and summer

0
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Hourly activity in the time siot from 3 pm to 2 am
of a typical workday in winter and summer
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Man cannot stop time but he can slow
down the process of entropy and
evolution which will favour a transition
to a state of minimum entropy
production and, in the long run,
favour the future of our species
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